Cooperative prosurvival activity by ERK and Akt in human alveolar macrophages is dependent on high levels of acid ceramidase activity.
Human alveolar macrophages are unique in that they have an extended life span in contrast to precursor monocytes. In evaluating the role of sphingolipids in alveolar macrophage survival, we found high levels of sphingosine, but not sphingosine-1-phosphate. Sphingosine is generated by the action of ceramidase(s) on ceramide, and alveolar macrophages have high constitutive levels of acid ceramidase mRNA, protein, and activity. The high levels of acid ceramidase were specific to alveolar macrophages, because there was little ceramidase protein or activity (or sphingosine) in monocytes from matching donors. In evaluating prolonged survival of alveolar macrophages, we observed a requirement for constitutive activity of ERK MAPK and the PI3K downstream effector Akt. Blocking acid ceramidase but not sphingosine kinase activity in alveolar macrophages led to decreased ERK and Akt activity and induction of cell death. These studies suggest an important role for sphingolipids in prolonging survival of human alveolar macrophages via distinct survival pathways.